Steroid metabolism in normal mammary gland and in the dimethylbenzanthracene-induced mammary tumor of rats.
After incubation of [4-14C]progesterone with cell-free homogenates of 9,10-dimethyl-1,2-benzanthracene (DMBA)-induced mammary tumor of rats, 20 alpha-hydroxy-4-pregnen-3-one, 5 alpha-pregnane-3,20-dione, 20 alpha-hydroxy-5 alpha-pregnan-3-one, 3 alpha-hydroxy-5 alpha-pregnan-20-one, and 5 alpha-pregnane-3 alpha, 20 alpha-diol were identified as the metabolites. In normal mammary tissue, however, 4-pregnene-3 alpha-diol was isolated in addition to 5 alpha-reduced, and 3 alpha- and 20 alpha-hydroxy metabolites. When radioactive testosterone was employed as a substrate, 5 alpha-dihydrotestosterone and 5 alpha-androstane-3 alpha, 17 beta-diol were obtained as the metabolites of the mammary tumor. In the normal mammary gland, only 4-andorstene 3 alpha, 17 beta-diol was formed as its metabolite. Although the enzyme activities relevant to the metabolism varied among the tumor examined, the activity of 20 alpha-hydroxysteroid dehydrogenase in the mammary tumor was significantly lower than that in the normal mammary gland, whereas the activity of 5 alpha-reductase was higher in some of the mammary tumors than in the normal gland. The 5 alpha-reductase activity in the normal mammary gland was mostly localized in the crude microsomal fraction, whereas the same enzyme activity in the tumor was detected in all the organelle fractions. The activities of 20 alpha-hydroxysteroid dehydrogenase and NADPH-linked 3 alpha-hydroxysteroid dehydrogenase were found mainly in the cytosol fractions of the tumor and the normal tissue. The NADH-linked 3 alpha-hydroxysteroid dehydrogenase activity was detected only in the cytosol fraction of the normal mammary gland, but in the tumor studied, the activity of this enzyme was detected in all the subcellular fractions examined.